Differentiation of PC12 cells in response to a cAMP analogue is accompanied by sustained activation of mitogen-activated protein kinase. Comparison with the effects of insulin, growth factors and phorbol esters.
It has been proposed previously that the sustained activation of mitogen-activated protein kinase may be necessary for the differentiation of PC12 cells. Differentiation of PC12 cells is induced by many extracellular agonists including nerve growth factor (NGF) and cyclicAMP analogues, but not epidermal growth factor (EGF), insulin or phorbol esters. Our results demonstrate that: (i) 8-(4-chlorophenylthio)-cyclicAMP (CPT-cAMP) activates MAP kinase; this raises the possibility that the MAP kinase pathway may be activated by agents that act through adenylate cyclase; (ii) NGF and CPT-cAMP as well as phorbol esters promote sustained activation of MAP kinase. This suggests that while sustained MAP kinase activation may be associated with differentiation it may not be sufficient, and that other as yet unidentified parallel pathways may be involved.